Study of COT Track Covariance Scaling (and LOO)
Stan Lai and the SecVtx Track Selection Task Team
Tracking Meeting, May 5, 2004

Outline:
o Effect of COT Track Covariance Scaling
e Impact on SecVtx When Adding L.OO Hits



Corrections to COT Covariance, dE/dx, Material Map

E. Gerchtein: Calibrating COT momentum scale using Jv Mass(CDF 6905)

Covariance Scaling | No Correction | 4.9.1hpt3 (Old) | 5.3.0 (New)
Curvature 1 5.33 21.72
do 1 3.01 11.57
o 1 3.7 14.64
20 1 0.653 1.71
A 1 0.58 1.544

Numbers are much different due to smaller COT intrinsic resolution

Also:

e new material phantom layer recommendation (not included)

e B-field determination (not included)

e dE/dx correction (included)




COT Track Covariance Scaling - Validation

Validation on:
e Track Curvature - COT dominated, but not interesting for b-tags
e Track dy - SVX dominated, but interesting for b-tags

Unfortunately, Track Covariance scaling does not work yet on COT
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COT Track Covariance Scaling - Validation

Effect of COT Covariance Scaling on Track curvature and dp uncertainties
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Also split up plots in pr ranges:

e Range 1: 0.5to 1.5

e Range 2: 1.5to 2.5

e Range 3: 2.5 to 4.0

e Range 4: above 4.0



COT Track Covariance Scaling - Track Curvature
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COT Track Covariance Scaling - Track d, for OI Tracks

[ dodistribution for defTracks | d0_Dist_Ol
Entries 639462
= Mean -0.0004833
- A RMS 0.3517
I~ New Corrections Underflow 1.132e+04
105 L — Old Corrections Overflow ‘1.13e+04
o No Corrections Emﬁi—D'St—Ggg'm
B e oo [ dosignificance distribution for defTracks || dOsig_Dist_Ol
4 Underflow  1.13e+04 _ EELES Catie2
= Overflow 11780404 90000 : » Mean 001303
= o New Corrections RMS 9.051
o 80000 F| — Old Corrections X2/ ndf 2.04e+04 /13
i L E i Constant  7.966e+04 + 172.5
! ol No Corrections
10° o T, 70000 - Mean  -0.01521%0.002102
3 o 60000 Sigma 1.405 +0.002213
e g, 50000F dOsig_Dist_Ol
a =" e - Entries 639248
10 e 40000f— Mean 001451
-2 -15 -1 -0.5 0 0.5 1 1.5 2 = RMS 9.051
30000 X2/ ndf 2.054e+04 /13
A - - A doerr Dist Ol F Constant  7.964e+04 + 172.7
[ d0 uncertainty distribution for defTracks ] S e 20000; Mean 001589+ 0002102
C Mean 0.006701 C Sigma 1.404 + 0.002216
5 - RMS  0.005897 10000
} —— New Corrections = !
H ) ST R R e 10 L A T e o PSP PRI PRI B
| —Jeldieenestions dOerr_Dist_Ol %o 40 30 20 10 0 10 20 30 40 50
4 No Corrections Entries 639248
10 E Mean  0.00669
- RMS 0.005829
, b
<b | Hardly any effect - pulls don’t neces-
10° = ’A’:
E .1
- Llwn
10

I

[
1% T VO RTT I

| L L L L L H L L
0O 005 01 015 02 025 03 035 04 045 0.5




COT Track Covariance Scaling - Track dy errors for OI Tracks
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COT Track Covariance Scaling - Track d, sig. for OI Tracks
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COT Track Covariance Scaling - Track d, for 10 Tracks
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COT Track Covariance Scaling - Track d errors for 10 Tracks
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COT Track Covariance Scaling - Track d, sig. for IO Tracks

[ do significance Distribution for defTracks Josig_Dist Pt1 10
Entries 25018
2400F : Mean -0.0003131
= | —— New Corrections i RMS 10.79
2200; —— Old Corrections Xx*/ ndf 178.1/13
2000 ) Constant 2084 +21.23
Tl No Corrections A Mean  0.009508 + 0.01751
1600F- Sigmal AT QIO [ dOsignificance Distribution for defTracks  JOsig_Dist_Pt4_IO
- ENtries 2735
C F - Mean 0.2601
1400 dOsig_Dist_Pt1 IO L | —— New Corrections h RMS 9.371
12 Entries 25017 - — 0Old Corrections I X2 I ndf 32.71/13
10 Mean -0.002102 2501~ No Corrections n Constant 264.3+ 7.93
8 R2M5 108 C Mean -0.1118+ 0.04469
X*/ ndf 190.5/13 - Sigma 1.94 + 0.04239
6 Constant 2079+ 21.25 2007—
Mean 0.008192 + 0.01755
< Sigma 2.179+0.01746 150 dOsig_Dist_Pt4_1O
2 UF J Entries 2727
bt bt T T e e e L Mean 0.3067
50 -40 -30 -20 -10 O 10 20 30 40 50 100 RMS 9336
X2 / ndf 32.77/13
o TR o Constant 266 + 7.97
[ do significance Distribution for defTracks Emrlleosslg_DISI_Pt2_|02707 o J Mean | -0.0293+0.04478
—— New Corrections | I DA - Sigma 180l
M RMS 10.12 - i 1 ‘
25(— Old Corrections X2/ ndf 49.91/13 05" el o A |y TR oo e L e
No Corrections Constant 245747672 50 40 -30 -20 -10 0 10 20 30 40 50
Mean -0.04637 + 0.04808
200/— Sigma 2.031+ 0.04859
5 \ Hardly any effect - even at lower pp
150 QOsig_Dist_PtZ_IO
Entries 2716
Mean 0.3973
RMS 10.1 . .
10 [ ndf 64.5/13 Pulls do not necessarily shrink
Constant 247.3+ 7.845
Mean -0.05427 £ 0.04767
5 i Sigma 2.02+0.04976
F s el o i | TR i s b
950 40 -30 -20 -10 0 10 20 30 40 50

11



COT Track Covariance Scaling - Tag Rates

Negative Tag Rates vs. Excess Tag Rates
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L.OO Performance - Data

Negative Tag Rates vs. Excess Tag Rates
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Negative Pass1 Tag Rates vs. Excess Passl Tag Rates
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LOO Performance - MC

Negative Tag Rates vs. ttbar b-jet Efficiency
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Negative Pass1 Tag Rates vs. tthar Pass1 b-jet Efficiency
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LOO Performance - z and n dependence

Efficiency vsn
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LOO Performance - dy and L, Pulls

Jet 50 Data
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Lxy significance distribution for jets
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